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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
9/10/2008 has been entered. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-5, 11, 15-16 and 29-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kaneshiro et al. (JP 10-284648) in view of Pechenik et al. (U.S. Pat. 
5147446). 

Regarding claims 1, 15, 29 and 34, Kaneshiro et al. disclose a semiconductor 
module comprising: 

an insulating base material 5A provided with a conductor circuit; 
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a semiconductor element 7 formed on the insulating base material; and 
an insulator 12 disposed in contact with the insulating base material and the 
semiconductor element; 

wherein the insulating base material 5A is provided with minute projections on a 
surface thereof (the surface of the solder resist film is roughened) (paragraph 0012) is in 
contact with the insulator 12 (fig. 2 and abstract), the minute projections being a part of 
the insulating base material 5A and comprising projections and recesses on a portion of 
the insulating base material 5A being in contact with the insulator 12 (fig. 2, paragraphs 
0012 and 0034). The surface of the solder resist film is roughened (paragraph 0012); 
thus, there are pluralities of recesses for projections on the surface of the base material 
5A. 

Kaneshiro et al. do not explicitly disclose that the projections have 1nm to 20 nm 
in average diameter and formed in number density of not less than 0.5 x 10 3 urn" 2 . 

However, Pechenik et al. disclose a device structure comprising: a plurality of 
particles ranging in size from 1.0 to 50 nm (column 1, lines 16-17) and formed in 
number density from about 60 to 1 00% of full density (column 4, lines 37-39). 

Therefore, as to claims 1 , 15, 29 and 34, it would have been obvious to one 
having ordinary in the art at the time the invention was made to modify the device of 
Kaneshiro et al. by having a plurality of nanoparticles ranging in size from 1 .0 to 50 nm 
and forming in number density from about 60 to 1 00% of full density as taught by 
Pechenik et al. in order to provide a method of fabricating dense, nearly ideally package 
compacts of nano-sized particles. 
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Regarding claims 2 and 30, Kaneshiro et al. disclose that the insulator 12 is a 
sealing resin for sealing the semiconductor element therein (fig. 2, abstract, line 19). 

Regarding claims 3 and 31 , Kaneshiro et al. disclose that the insulator is an 
adhesive provided between the semiconductor element and the insulating base material 
(fig- 2). 

Regarding claims 4-5, 16 and 32-33, Kaneshiro et al. disclose that the plasma 
treatment is performed on the insulating layer to form the unevenness on the surface of 
the insulating layer or to roughen the surface. This shows that, by ensuring that 
arithmetic mean roughness of the surface of the insulating base material 5A is < 0.2 \im 
or desirably, <0.4 jum, adhesion between the insulating base material 5A and the sealed 
body 12 is enhanced (paragraphs 0033 and 0035). Therefore, a surface of the 
insulating base material 5A of Kaneshiro et al. would has a plurality of shaped recesses 
that is in contact with the insulator 12 (fig. 2). Kaneshiro et al. do not explicitly disclose 
the recesses are crater-shaped. However, the recess of Kaneshiro et al. would have the 
shape of crater. 

Moreover, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to form a plurality of crater-shaped recesses. A change in 
shape is generally recognized as being within the level of ordinary skill in the art. In re 
Rose, 105 USPQ 237 (CCPA 1955). 

Response to Arguments 

Applicant's arguments filed 9/10/2008 have been fully considered but they are 
not persuasive. 
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In response to applicant's argument that there is no reasonable support to 
combine Kaneshiro with Pechenik, the test for obviousness is not whether the features 
of a secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or 
all of the references. Rather, the test is what the combined teachings of the references 
would have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 
413, 208 USPQ 871 (CCPA 1981). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988)and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case: 

Kaneshiro et al. substantially disclose all the limitations as claimed in claims 1 , 
15 and 29 except for the projections have 1nm to 20 nm in average diameter and 
formed in number density of not less than 0.5 x 1 0 3 urn" 2 . 

However, Pechenik et al. disclose a device structure comprising: a plurality of 
particles ranging in size from 1.0 to 50 nm (column 1, lines 16-17) and formed in 
number density from about 60 to 100% of full density (column 4, lines 37-39). 

Therefore, as to claims 1,15 and 29, it would have been obvious to one having 
ordinary in the art at the time the invention was made to modify the device of Kaneshiro 
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et al. by having a plurality of nanoparticles ranging in size from 1 .0 to 50 nm and 
forming in number density from about 60 to 100% of full density as taught by Pechenik 
et al. in order to provide a method of fabricating dense, nearly ideally package 
compacted of nano-sized particles. 

The applicant argues that neither Kaneshiro et al. nor Pechenik et al. disclose the 
minute projections being a part of the insulating base material and comprising 
projections and recesses on a portion of the insulating base material 5A being in contact 
with the insulator. 

Applicant's arguments have been fully considered but they are not persuasive 
because Kaneshiro et al. disclose that the insulating base material 5A is provided with 
minute projections on a surface thereof (the surface of the solder resist film is 
roughened) (paragraph 0012) is in contact with the insulator 12 (fig. 2 and abstract), the 
minute projections being a part of the insulating base material 5A and comprising 
projections and recesses on a portion of the insulating base material 5A being in contact 
with the insulator 12 (fig. 2, paragraphs 0012 and 0034). The surface of the solder 
resist film is roughened (paragraph 0012). Thus, there are recesses for the projections 
on the surface of the base material 5A. Consequently, the amended claims 1,15 and 
29 still have not overcome the cited references (see rejection above). 

For the fore going reasons, the rejection is properly maintained. Dependent 
claims 2-5 and 1 1 fall with the independent claim 1 , dependent claim 1 6 falls with the 
independent claim 15, and dependent claims 30-35 fall with the independent claim 29. 
Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DILINH P. NGUYEN whose telephone number is (571) 

272- 1712. The examiner can normally be reached on 9:00 AM - 6:30 PM (Monday- 
Thursday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on (571) 272-1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

DLN 

9/12/2008 
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